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(57) Using a game system, an operator performs a 
virtual play in which soccer player characters on a virtual 
field are divided into two teams that compete to handle 
a ball and to carry the ball into a rival-team goal. The 
system includes game progress control unit tor repeat- 
edly obtaining instructions inputted by the operator and 
for sequentially changing a game playing situation of the 
player characters by repeating calculation necessary for 
specifying the game playing situation based on the in- 
structions; and display control unit for displaying, based 
on a calculated result by the game progress control unit, 
a play picture representing the game playing situation 
within a restricted area centered on a position of the ball 
in the field and a radar picture representing positions of 
the player characters in a range of the field wider than 
a range fepresented by the play picture in a manner re- 
duced by a scale-down rate. The display control unit in- 
cludes a unit for changing the range represented by the 
radar picture and the scale-down rate of the radar pic- 
ture on the basis of the game playing situation. 
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Description 

[0001] The present invention relates a game system 
which uses a computer to virtually play games, such as 
ball games, on a video picture displayed on a screen, 
with responding to commands supplied from an opera- 
tor. 

Description of the Related Art: 

[0002] There has been known a game system which 
can perform a virtual soccer or other ball game based 
on images displayed on a video screen. In order to give 
the displayed image powerf ulness and the feeling of be- 
ing at a live performance, a three-dimensional image is 
used to represent situations of the play within a limited 
area centering on the soccer ball, not the entire field 
where the soccer game is performed. 
[0003] It is impossible, however, to grasp the locations 
of all player characters within the whole field by viewing 
images displaying only the limited area. In addition, de- 
ciding strategies, such as passing the ball : is difficult. In 
order to overcome such difficulties, recent game sys- 
tems performing the soccer game is designed such that 
a radar picture (image) is superimposed on a part of the 
game play picture (image). The radar picture displays a 
reduced-size image of the entire field, wherein dots cor- 
responding to all players are shown with different colors 
assigned to two teams confront in g'each other. 
[0004] However, the above radar picture constantly 
displays the entire field regardless of the changes of the 
game playing situations in the course of the game. Thus, 
in case that the player characters gather in certain areas 
of the field in particular occasions, typically, in a battle 
in a frontal area of a goal or corner kicks in a soccer 
game, it is difficult to distinguish the players from one 
another. This leads to such a drawback that the operator 
cannot quickly recognize the game situations from the 
displayed images. 

[0005] Accordingly, it is an object of the present inven- 
tion to provide a video game system and a storage me- 
dium used in the video game system, which enable an 
operator to obtain appropriate information about the sit- 
uations of a game from a radar picture timely and stead- 
ily. - 

[0006] According to one aspect of the present inven- 
tion, there is provide a video game system used by an 
operator to perform a virtual play in which player char- 
acters on a virtual field are divided into two teams that 
compete to handle a ball and to carry the ball into a rival- 
team goal, the system including: a game progress con- 
trol unit for repeatedly obtaining instructions inputted by 
the operator and for sequentially changing a game play- 
ing situation of the player characters by repeating cal- 
culation necessary for specifying the game playing sit- 
uation based on the instructions; and a display control 
unit for displaying, based on a calculated result by the 
game progress control unit, a play image representing 



2 

the game playing situation within a restricted area cen- 
tered on a position of the ball in the field and a radar 
image representing positions of the player characters in 
a range of the field wider than a range represented by 
s the play image in a manner reduced by a scale-down 
rate, wherein the display control unit includes a unit for 
changing the range represented by the radar image and 
the scale-down rate of the radar image on the basis of 
the game playing situation. 
10 [0007] In accordance with the above configuration, 
the range displayed by the radar image and its scale- 
down rate are changed dependency upon the game 
playing situation. Hence the radar image can provide 
appropriate information about the game in the course of 
is the game progress. For example, if the player charac- 
ters gather into a certain area of the field, the displayed 
range by the radar image is focused on the certain area 
and its scale-down rate is decreased. This makes it pos- 
sible to identify each player character and grasp the po- 
sitions of the player characters. On the other hand, if the 
player characters are scattered all over the field, the en- 
tire field can be displayed in the radar image at larger 
scale-down rates, enabling the operator to grasp the sit- 
uation of the game with a broader view. 
[0008] In an embodiment, the game playing situation 
may include at least one of the position of the ball, the 
positions of the player characters, a behavior of the play- 
ing character handling the ball and information identify- 
ing the team to which each player character belongs. 
[0009] The display control unit may include a unit for 
narrowing the range represented by the radar image 
and decreasing the scale-down rate when the team in 
offense carries the ball into a near-goal area set around 
the rival-team goal in the field. As a result, when the of- 
fence team carries the ball near the rival-team goal, the 
radar image is controlled to minutely display the posi- 
tions of the player characters near the goal. The opera- 
tor can therefore recognize the detailed situation near 
the rival-team goal in a steady fashion. 
[0010] Further, the display control unit may include a 
unit for widening the range represented by the radar im- 
age and increasing the scale-down rate when the team 
in offense and the team in defense are turned over after 
the team in offense carries the ball into the near-goal 
area of the rival-team field. By this, when the team in 
defense takes the ball from the rival-team near the goal 
and starts a counterattack, the radar image displays the 
positions of player characters with a wider range. The 
operator can consider the successful strategy from the 
broader viewpoint with reference to the radar image. 
[0011] The display control unit may include a unit for 
displaying the radar image at an area opposite to the 
rival-team goal displayed in the play image when the . 
team in offense carries the ball into the near-goal area. 
By this, the radar image is displayed at an area opposite 
to the goal, upon which the operator's eyes are turned 
intensively. Thus the radar image does not become an 
obstacle to the play image. 
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[0012] The display control unit may include a unit for 
enlarging the radar image when it narrows the range 
represented by the radar image. If the ball is carried to 
a position nearthe goal, the radar image is displayed 
with its enlarged size. Thus, in association with focusing 
of a displayed range by the radar image and its lowered 
scale-down rate, the game playing situation near the 
goal is displayed minutely. 

[001 3] The display control unit may include a switch- 
ing delay unit for holding the narrowed range represent- 
ed by the radar image and the decreased scale-down 
rate of the radar image until a predetermined situation 
is satisfied, even if the ball is returned to outside of the 
near-goal area after the team in offense carries the ball 
into the near-goal area. Therefore, in cases where the 
team in offense handles the ball around the border of 
the predetermined area near the rival-team goal, even 
if the ball is put in the near-goal area once, then returned 
to outside the near-goal area, the narrowed displayed 
range by the radar image and the decreased scale- 
down rate thereof are maintained until the predeter- 
mined situation is satisfied. This prevents the frequent 
radar image switching. The predetermined condition 
may be satisfied when a predetermined time period has 
passed after the ball is returned to outside of the near- 
goal area. 

[0014] In a preferred embodiment, the virtual play 
may be a soccer, and the display control unit may in- 
clude a unit for displaying the play image in which a lat- 
eral direction thereor agrees with a goal line direction 
and for displaying the radar image for a comer kick in 
which positions of the player characters in a restricted 
area in front of the rival-team goal are represented with 
the same display direction as the play image when the 
corner kick is performed. By this configuration, a situa- 
tion in which the ball enters from a corner post to the 
frontal area of the goal is displayed in detail. In agree- 
ment with this display, behaviors of many player char- 
acters gathering in the frontal area of the goal are stead- 
ily and precisely displayed by the radar image. 
[0015] The display unit may display the radar image 
in a manner superimposed on the play image. In addi- 
tion, the game playing situation may include the position 
of the ball, and the display control unit may control the 
display unit to display a first type radar image when the 
-position of the ball is in a near goal area, defined from 
a goal line, in the rival-team field and displays a second 
type radar image when the position of the ball is out of 
the near-goal areas of the rival-team field and the oper- 
ator's team field, the first type radar image representing 
the positions of the player characters within a partial ar- 
ea on the field including the rival-team goal, the second 
type radar image representing the positions of the all 
player characters within the entire field. By this, the area 
near the goal is displayed in an enlarged manner by the 
first type radar image if the team in offense is attacking 
the rival-team goal. Otherwise, the entire field is shown 
. by the second type radar image to enable the operator 



to grasp the whole game playing situation. 
[001 6] Further, the first type radar image may be rep- 
resented at a position on the play image on an opposite 
side of a position where the rival-team goal is represent- 

5 ed in the play image, thereby avoiding the interference 
of the player characters near the goal by the superim- 
position of the radar image. The size of the first type 
radar image on the play image may be larger than the 
size of the second type radar image. 

10 [0017] In a preferred embodiment, the near-goal area 
includes a rectangular area having a longer side which 
is the goal line of the field and a shorter side of variable 
length. Further, the display control unit may extend the 
length of the shorter side when the team in offense car- 

15 ries the ball into the near-goal area in the rival-team 
field. By this, the frequent switching of the first and the 
second type radar images may be avoided. 
[001 8] According to another aspect of the present in- 
vention, there is provided a storage medium readable 

20 by a computer and into which a program of a video game 
is recorded, the video game is used by an operator to 
perform a virtual play in which player characters on a 
virtual field are divided into two teams that compete to 
handle a ball and to carry the ball into a rival-team goal, 

2S the program executing the steps of: sequentially chang- 
ing a game playing situation by repeating calculation 
necessary for specifying the situation with reference to 
instructions given from the operator; displaying, based 
on a calculation result by changing step, a play image 

30 representing the game playing situation within a restrict- 
ed area centered on a position of the ball on the field 
and a radar image representing positions of the player 
characters in a range wider than a range represented 
by the play image; and switching the range represented 

35 by the radar image and a scale-down rate of the radar 
image on the basis of the game playing situation. 
[0019] By making a computer read the program re- 
corded in the above storage medium, it is possible for 
the video game system to achieve the aforementioned 

40 object of the present invention. 

[0020] In the present invention, the ball is not confined 
to a sphere-like object like a soccer ball or basketball, 
and it may include a deformed sphere-like object like a 
rugby ball, or a non-sphere object like a pack used in an 

45 ice hockey game. On one hand, the storage medium 
may include a variety of types of media into which pro- 
gram data are recordable, for example, an optical or 
magnet-optical recording medium such as a CD-ROM 
or DVD-ROM, a magnetic recording medium such as a 

so hard disk or floppy disk, or a semiconductor memory de- 
vice such as a RAM or ROM. 

FIG. 1 is a block diagram of a game system accord- 
ing to an embodiment of the present invention; 
55 FIG. 2 shows a flowchart representing a main 
processing routine for a game executed by the CPU 
shown in FIG.1; 

FIG. 3 is a flowchart representing a series of proce- 
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dures for picture depiction processing repeated dur- 
ing the soccer game executed by the CPU; 
FIG. 4 is one illustration of a game playing picture 
displayed as a result of processing based on FIG. 3; 
FIG.5 is another illustration of the game playing pic- 
ture displayed as a result of processing based on 
Fl G. 3 and shows a battle in an area in front of a goal; 
FIG. 6 is another illustration of the game playing pic- 
ture displayed as a result of processing based on 
FIG.3 and shows a situation where the battle in the 
area in front of the goal ended and offense is going 
to attack toward the opposite side goal; 
FIG. 7 is another illustration of the game playing pic- 
ture displayed as a result of processing based on 
FIG.3 and shows the state of a corner kick; and 
FIG. 8 shows a relationship between the soccer field 
and a near-goal area used for switching the radar 
picture. 

[0021] Referring to the accompanying drawings, a 
preferred embodiment of the present invention will be 
described. 

[0022] FIG.1 shows an embodiment in which the 
present invention is applied to a home-use game sys- 
tem. The game system 1 has a main controller module 

10, a graphic controller module 20, a sound controller 
module 30, a disk controller module 40, and a commu- 
nication controller module 50, all of which are connected 
with each other via a main bus 5. The main controller 
module 10 is provided with a CPU 11 , a peripheral de- 
vice 12, a main memory 13, and a ROM 14. The CPU 

11, which main configuration may be a microprocessor, 
executes calculation necessary for the progress of a 
game as well as the control of each unit. The peripheral 
device 12 executes auxiliary control including interrup- 
tion control to the CPU 1 1 and management of memory 
access. The main memory 1 3 is made up of rewritable 
semiconductor storage devices, such as a RAM. The 
ROM 14 is used for storing program data to control the 
basic operation of the game system 1 . 

[0023] The graphic controller module 20 is provided 
with a geometric transfer engine (GTE) 21 serving as a 
coprocessor, a graphics processing unit (GPU) 22, a 
frame buffer 23, and an image decoder (MDEC) 24. The 
GTE 21 performs predetermined kinds of calculation re- 
quired to depict images (for example, calculation of co- 
ordinates of polygons used to depict three-dimensional 
images) in response to a command coming from the 
CPU 11. The GPU 22 is in charge of given depiction 
processing carried out responsively to a command from 
the CPU 1 1 . The frame buffer 23 serves as a means for 
temporarily memorizing data depicted by the GPU 22. 
The MDEC 24 decodes compressed data of images, 
which are stored by the main memory 13. In the 
progress of a game, image data recorded in a CD-ROM 
44 employed as a storage medium are loaded into the 
main memory 13 as required, decoded by the MDEC 
24, and stored into the frame buffer 23 by the operation 



of the GPU 22. Data corresponding to an arbitrary area 
of the frame image stored in the frame buffer 23 are dis- 
played by a monitor 25 (for example, a CRT of a home- 
use TV set) functioning as display means. 

5 [0024] The sound controller module 30 has a sound 
processing unit (SPU) 31 which generates sound data, 
such as sound effect for game or BGM in response to a 
command generated from the CPU 11, a sound buffer 
32 for temporarily storing the sound data processed by 

io the SPU 31 , and a speaker 33 for generating sounds in 
response to the sound data created by the SPU 31. In 
addition, the disk controller module 40 includes a CD- 
ROM drive 41 , a CD-ROM decoder 42, and a CD-ROM 
buffer 43. The CD-ROM drive 41 rotatably drives a CD- 

1S ROM 44, during which time it optically reads program 
-and data written therein. The CD-ROM decoder 42 de- 
codes signals read by the CD-ROM drive 41 in accord- 
ance with predetermined procedures. The CD-ROM 
buffer 43 is used as a temporary memorizing means for 

20 storing data associated with the decoding by the decod- 
er 42. 

[0025] The communication controller module 50 in- 
cludes a communication control device 51 , a controller 
52, and a memory card 53. The device 51 controls com- 
25 munication with the CPU 1 1 by way of the main bus 5. 
The controller 52 is an ope rat ion -in putting means hav- 
ing therein a plurality of operating members, such as 
push-button switches, operated by game player charac- 
ters. The memory card 53, which serves as an auxiliary 
30 recording medium, is essentially constructed from rewri- 
table and memory-sustainable semiconductor storage 
devices. Signals indicative of the operation states of the 
operating members of the controller 52 are outputted at 
predetermined intervals (for example, 60 times per sec- 
35 ond), and are sent to the CPU 11 through the commu- 
nication control device 51. Although FIG.1 shows only 
one set of the controller 52 and the memory card 53, 
plural sets of them can be connected with the commu- 
nication control device 51 . A variety of functions are as- 
40 signed to the operating members of the controller 52 de- 
pendency upon the progress states of a game played 
and the set situation of the game. 
[0026] Moreover, the game system has a parallel I/O 
(input/output) port 61 connective with peripheral devic- 
es es, and a serial I/O port 62 to which another game sys- 
tem can be coupled via communication cables (not 
shown). Connecting another game system via the serial 
I/O port 62 allows two game systems 1 to be connected 
with other so that the operators can play game under 
50 the communication via the communication cable. 

[0027] When the CD-ROM 44 carrying a program and 
data to execute a game according to the present inven- 
tion is set into the disk controller module 40, a predeter- 
mined initialization processing (such as power-on and 
55 a not-shown reset switch operation) is completed and 
the CPU 1 1 starts the execution of a soccer game based 
on the program in the CD-ROM 44. The procedures of 
the game executed by the CPU 1 1 will now be described 
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in detail. 

[0028] FIG. 2 is a flowchart showing a main routine of 
a game program executed by the CPU 22. After the 
above initializing operation, given activation processing 
is executed on the basis of program stored in the ROM 
14 (Step S1), and a program stored in the CD-ROM 44 
and data necessary for the execution thereof are loaded 
into specified areas of the main memory 13 (Step S2). 
According to the loaded program and data, a predeter- 
mined game starting picture is displayed on the monitor 
25 (Step S3). The game starling picture is made up of 
still image, animation images, and/or the appropriately- 
combined images which indicate messages and/or 
game characters, for example, inviting the operator to 
start playing game. 

[0029] The game starting picture is displayed until the 
game operator performs a given game start operation 
with the controller 52 (Step S4). As soon as the start 
operation is made, a given play-configuration setting 
processing is performed with the operator observing the 
monitor 25 and operating the controller 52 (Step S5). 
Through the play-configuration setting operation, the 
operator sets the configuration of members of her or his 
team, a rival team, and other game environments. In this 
setting, there are provided two play modes; one mode 
is prepared for a situation where one team is managed 
by the operator and the other team by the CPU 11 , and 
the other mode where two operators are confronted and 
compete with each other utilizing two sets of controllers 
52. 

[0030] When the game-configuration setting is com- 
pleted and the operator performs a given game start op- 
eration toward the controller 52, play-executing 
processing is started (Step S6). The play-executing 
processing is provided to perform a virtual soccer game, 
in which the C PU 1 1 makes reference to various instruc- 
tions (for example, instructions about movement of play- 
er characters and actions such as passes and shoots) 
supplied by the operator via the controller 52, and 
changes the positions of a soccer ball and the actions 
of the player characters at a given interval in response 
to the reference results. During the game execution, the 
CPU 11 repeats necessary calculation for the game 
progress at a predetermined intervals (for example, eve- 
ry 1 /30 sec.) so that data displayed as game playing pic- 
tures on the monitor 25 are reloaded based on each cal- 
culated result. The procedure of the image depiction 
over one cycle of this reloading is shown in FIG. 3, and 
examples of game playing images resultant from the 
procedure and displayed on the monitor 25 are shown 
in FIGs.4 to 7, respectively. 

[0031] Next, with reference to FIGs.4 to 7, the game 
playing picture 100 will be described in a schematic 
fashion. Each game playing picture 100 includes a play 
picture 101 and a radar picture 110 partially superim- 
posed on the play picture 101. The play picture 101 
shows, as a three-dimensional image, a ball B and soc- 
cer player characters P within a limited area around the 



ball B. The range displayed by the play picture 101 is 
confined to pari of an field for soccer, so the operator 
can not grasp the game situation in the entire field from 
the play picture 101. 
5 [0032] In playing game, the operator selects and op- 
erates only one character among all of the soccer player 
characters of the operator's team through the controller 
52 and the remaining soccer player characters are op- 
erated by the CPU 11 based on a given algorithm. The 
10 play picture 101 displays one or more markers 102 in- 
dicating selected soccer player to be operated. In case 
that two-operators mode is selected, a marker 1 02 is 
displayed for each operator, as shown in FIGs. 4 to 7. 
At the lower area of the play picture 101 , player charac- 
15 ter information displaying areas 1 03 and 1 03 are set, 
which display various pieces of information about the 
player character such as player character's name and 
position, specified by the markers 102 and 102. At the 
upper positions of the play picture 101 , there is provided 
a score area 104 for displaying the scores of both the 
teams and a clock area 105 for displaying the elapsed 
time (or remaining time) of the garne.- 
[0033] On one hand, the radar picture 110 is a two- 
dimensional image made by reducing the field entirely 
or partially, wherein the positions of the player charac- 
ters and the ball are indicated by corresponding dots 
112, 112 and 113. The dots are colored differently in 
dependence upon whether each dot represents the op- 
erator's team's player character or a rival team's player 
character. This embodiment provides three types of ra- 
dar pictures 1 1 0. The first type is an A-type radar picture 
superimposed at a bottom center position of the play pic- 
ture 101 (refer to FIGs.4 and 6), the second one is a B- 
type radar picture superimposed at a right or left edge- 
side position of the play picture 101 (refer to FIG. 5), and 
the third one is a C-type radar picture superimposed at 
atop center position of the display picture 101 (refer to 
FIG.7). In the following description, the radar picture 110 
is noted in the form of the reference plus subscripts like 
11 OA, 11 0B, or 110C, provided its type is required to be 
distinguished; otherwise it is noted simply as 110, with- 
out subscripts. 

[0034] The A-lype radar picture 11 OA is provided for 
the purpose of being used in grasping the field entirely 
and designed so as to reduce and display the entire 
field. On the contrary, the B-type radar picture 11 0B is 
designed for the use to grasp detailed situations in a 
frontal area of the goal. To achieve this, the B-type radar 
picture 11 0B is smaller in a scale-down rate of the field 
than the A-type radar picture 11 OA and a displayed 
range by the B-type radar picture 1 1 0B is restricted to a 
certain area in front of the goal. However, it is always 
kept that the displayed range by the B-type radar picture 
11 0B is set to be wider than the range displayed by the 
play picture 1 01 . For example, in FIG.5, the play picture 
101 displays only a limited right corner area (when view- 
ing toward the goal) in front of the goal, but the B-type 
radar picture 11 0B includes the corner areas of both 



25 



30 



35 



40 



45 



50 



BNSDOCiD: <EP 091 1069A2J_> 



9 



EP0 911 069 A2 



10 



sides in front of the goal. Additionally, the B-type radar 
picture 11 OB is larger in size than the A-type radar pic- 
ture 11 OA, allowing situations in the area in front of the 
goal to be recognized more easily. 
[0035] The C-type radar picture 110C is prepared to s 
dedicatedly show corner kick situation. Thus, as shown 
in FIGs.4 to 6, while in the normal play other than the 
corner kicks, the play picture 101 is displayed in such a 
state that the lateral (right-left) direction thereof is in 
agreement with the longitudinal direction (i.e., touchline io 
direction) of the field. In the comer kick situation, the 
play picture 101 is displayed in the state that the longi- 
tudinal direction thereof is made to agree with the short- 
side direction (i.e., goal line direction) of the field in order 
to show in detail how the ball is carried into the goal area, is 
In accordance with the direction thus set, the C-type ra- 
dar picture 110C is displayed such that its lateral direc- 
tion agrees with the goal line direction, differently in di- 
rection from the A-type and B-type radar pictures 11 OA 
and 11 0B. The displayed range and scale-down rale of 20 
the C-type radar picture 110C are equal to those of the * 
B-type radar picture 110C. 

[0036] The B-type radar picture 11 0B is displayed at 
the left-end side in the play picture 101 when one team 
is on the offence toward the right-end side therein, 2s 
whereas it is displayed at the right-end side in the play 
picture 101 when one team is on the offence toward the 
left-end side therein. Namely the B-type radar picture 
110B is always displayed at the opposite side to an of- 
fence direction. In this respect, the C-type radar picture 30 
1 10C is also based on the same manner. For a battle in 
offence and defense performed in front of the goal, the 
player character's view point concentrates on an area 
around the goal. Thus, since the B-type or C-type radar 
picture is displayed at a position opposite to the goal, 35 
the radar picture rarely becomes an obstacle in showing 
the behavior of the player characters even if it is en- 
larged in size. 

[0037] The type of picture among the radar pictures 
110A to 110C is used is determined through the proce- 40 
dure shown in FIG. 3. The processing is a subroutine ex- 
ecuted during the play done under control of the play- 
executing processing shown at Step S6 of FIG.2, which 
is repeated at every picture updating timings. At the first 
Step S11, commands inputted into the controller 52 in 45 
an interval from the last picture updating to the current 
time are interpreted. With referring to the commands, 
various kinds of calculation necessary for determining 
present situations of the soccer play are performed 
(Step S12). In this step, the positions of both the ball so 
and the player characters are obtained. 
[0038] Then, using the game situations thus deter- 
mined, it is determined whether a corner kick is now be- 
ing performed or not (Step S13). If the determination is 
negative (i.e., corner kick is not being performed), it is ss 
further determined if the ball B is positioned within pre- 
determined radar-enlarging areas (also referred to as 
"near-goal area") EAor not (Step S1 4). As shown in FIG. 



8, each near-goal area EA is set as a given area extend- 
ing by a given length from each goal line GL and set to 
both the goal lines GL. 

[0039] When the ball B exists within the near-goal ar- 
eas E A, the determination at Step S1 4 is affirmative, and 
the processing goes to a determination whether or not 
the battle is performed within a rival-team field (Step 
S15). For example, in FIG. 8, in the case that a player 
character in offence rushing toward the right-side goal 
G1 holds the ball B, if the ball has been carried into the 
near-goal area EA in front of the goal G1, the determi- 
nation is that the battle is in the rival-team field. In con- 
trast, if the ball B resides in the near-goal area EA in 
front of the goal G2 of the player character's side field, 
the determination is that the battle is performed outside 
the rival-team field. Additionally, when the ball B is in the 
near-goal areas EA, but it is impossible to determine 
which team's player character handles the ball, the de- 
termination is done by returning to a previous ball-hold- 
ing state. That is, once it was determined that the battle 
was in the rival-team field, the determination at Step S1 5 
is kept being affirmative until the defensive side player 
characters take the ball back and the offence side and 
the defense side are turned over. 
[0040] When it is determined that the battle is in the 
rival-team field, the B-type radar picture 11 0B is select- 
ed (Step S16), and then the near-goal areas EA are ex- 
tended in size than they have been so far (Step S17). 
For example, as shown by two lines EL in FIG. 8, the 
areas EA on both sides are expanded by a given quan- 
tity toward the center line CL, respectively. If the exten- 
sion has already been completed, the extended state is 
kept as it is and no further extension is made. 
[0041] In contrast, if it is determined that the ball B is 
not in the areas EA, the size of the areas EA are returned 
to their original states before the extension at Step S17 
(Step S18), and then the A-type radar picture 11 OA is 
selected (Step S19). Similarly, when the determination 
at Step S15 is negative, the processing proceeds to 
Step S1 9. When it is determined at Step S1 3 that a cor- 
ner kick is being performed, the C-type radar picture 
110C is selected (Step S20). 

[0042] After the processing at Step S1 7, S1 9, or S20, 
data to depict the next pictures is created using the cal- 
culated result at Step SI 2 as well as the selection result 
to show which picture among the three radar picture 
110A to 110C should be used (Step S21). The created 
data are sent to the graphic controller module 20 (Step 
S22). Thus, one cycle of the picture depiction process- 
ing is completed. 

[0043] According to the above described processing, 
the determination at Step S14 is negative when the of- 
fensive player characters (player characters keeping 
the ball) handle the ball B outside the areas EA, resulting 
in the selection of the A-type radar picture 11 OA (refer 
to FIG.4). If the ball B is carried into the area EA in front 
of the rival-team goal because of the progress of the 
offence, the determination is affirmative at both the Step 
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S14 and S15, resulting in the selection of the B-type ra- 
dar picture 11 OB (refer to FIG. 5). 
[0044] Once the B-type radar picture 11 OB was se- 
lected, the near-goal areas EA themselves are extend- 
ed. After this, the affirmative determination at Step S1 4 s 
is kept as long as the ball B is not returned to backward 
positions out of the area EA in the rival-team field. 
Thereafter, unless the defensive player characters take 
the ball B back, the determination at Step S15 is kept 
affirmative, continuing the selection of the B-mode radar to 
picture 11 OB. This determination method eliminates the 
possibility that the radar pictures may be switched over 
frequently when the ball B is handled on or around the 
borders of the areas EA set before extension. 
[0045] When the offensive player characters returns 15 
the ball B to a backward position out of the area EA in 
the rival-team field, or the defensive player characters 
take back the ball B and the offence and the defense 
are turned over, the negative determination is made at 
Step S1 4 or S1 5 to switch the picture to the A-type radar 20 
picture 11 OA (refer to FIG. 6). At this time, the near-goal 
areas E A are returned to their original size set before its 
extension. Thus, the A-type radar picture 11 OA is kept 
being used after the switching thereto as long as the of- 
fence makes progress to the original near-goal area EA 25 
in one-side field. 

[0046] Where a corner kick is performed, the C-type 
radar picture 110C is displayed (refer to FIG.7). Addi- 
tionally, when it has ended, either one of the A-type or 
B-type radar picture 11 OA or 11 0B is selected depend- 30 
ently upon the ball position and the relationship between 
the offence and the defense obtained at the time when 
the comer kick ends. 

[0047] The present invention is not limited to the fea- 
ture of the above embodiment, and can be practiced into 35 
a wide range of variations. By way of example, the 
number of types of the radar picture 110 is not limited 
three as described above, but two types, or four or more 
types may be adopted. By way ol example, the dis- 
played range provided by the radar picture 110 can be 40 
changed continuously according to various positions of 
the ball B. In place of the technique to prevent frequent 
switching between the radar pictures 11 OA and 11 0B by 
extending the near-goal areas EA, another technique 
can be adopted wherein switching of the radar pictures 45 
is prohibited for a certain interval after the radar pictures 
have been switched. The game system according to the 
present invention is not limited to application to the soc- 
cer game, and alternatively, it can be applied to various 
ball games or games approximately referred to as ball so 
games including a rugby game and an ice hockey game, 
for example. 

[0048] As describe above, in the present embodi- 
ments, the displayed range and scale-down rate of the 
radar picture are switched in conformity with situations 55 
of a game developed in a virtual field. Hence, in scenes 
where player characte rs tend to concentrate in specified 
areas in the field, the displayed range of the radar pic- 



ture is focused on the specified areas and the scale- 
down rate is reduced. This makes it possible to recog- 
nize in detail the player character's distinctions and the 
positions thereof. In contrast, in scenes where the player 
characters are relatively scattered, the entire field is dis- 
played at a larger scale-down rate to enable the recog- 
nition of the game situation from a broader view. Re- 
gardless of the game situations, this always provides 
appropriate information for the radar picture. 
[0049] Numerous other modifications and variations 
of the present invention will be apparent to those skilled 
in the art in view of the foregoing description. Thus, it is 
to be understood that, within the scope of the appended 
claims, the present invention may be practiced other 
than as specifically described hereinabove. 



Claims 

1. A video game system (1) used by an operator to 
perform a virtual play in which player characters (P) 
on a virtual field are divided into two teams that com- 
pete to handle a ball and to carry the ball into a rival- 
team goal (G1.G2), the system comprising: 

game progress control means (1 0) for repeat- 
edly obtaining instructions inputted by the op- 
erator and for sequentially changing a game 
playing situation of the player characters by re- 
peating calculation necessary for specifying the 
game playing situation based on the instruc- 
tions; and 

display control means (10) for displaying, 
based on a calculated result by the game 
progress control means, a play image (101) 
representing the game playing situation within 
a restricted area centered on a position of the 
ball in the field and a radar image (110) repre- 
senting positions of the player characters in a 
range of the field wider than a range represent- 
ed by the play image in a manner reduced by 
a scale-down rate, wherein the display control 
means comprises means for changing the 
range represented by the radar image and the 
scale-down rate of the radar image on the basis 
of the game playing situation. 

2. The system according to claim 1 , wherein the game 
playing situation includes at least one of the position 
of the ball, the positions of the player characters, a 
behavior of the playing character handling the ball 
and information identifying the. team to which each 
player character belongs. 

3. The system according to claim 1 , wherein the dis- 
play control means comprises means (1 0) for nar- 
rowing the range represented by the radar image 
and decreasing the scale-down rate when the team 
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in offense carries the ball into a near-goal area (EA) 
set around the rival-team goal in the field. 

4. The system according to claim 3, wherein the dis- 
play control means comprises means (10) for wid- 
ening the range represented by the radar image and 
increasing the scale-down rate when the team in of- 
fense and the team in defense are turned over after 
the team in offense carried the ball into the near- 
goal area of the rival-team field. 

5. The system according to claim 3, wherein the dis- 
play control means comprises means (10) for dis- 
playing the radar image at an area opposite to the 
rival-team goal displayed in the play image when 
the team in offense carries the ball into the near- 

. goal area. 

6. The system according to claim 3, wherein the dis- 
play control means comprises means for enlarging 
the radar image when it narrows the range repre- 
sented by the radar image. 

7. The system according to claim 3, wherein the dis- 
play control means includes switching delay means 
(1 0) for holding the narrowed range represented by 
the radar image and the decreased scale-down rate 
of the radar image until a predetermined condition 
is satisfied, even if the ball is returned to outside of 
the near-goal area after the team in offense carries 
the ball into the near-goal area. 

8. The system according to claim 7, wherein the pre- 
determined condition is satisfied when a predeter- 
mined time period has passed after the ball is re- 
turned to outside of the near-goal area. 

9. The system according to claim 1 , wherein the virtual 
play comprises a soccer, and the display control 
means comprises means (10) for displaying the 
play image in which a lateral direction thereof 
agrees with a goal line direction and for displaying 
the radar image for a corner kick in which positions 
of the player characters in a restricted area in front 
of the rival-team goal are represented with the same 
display direction as the play image when the corner 
kick is performed. 

10. The system according to claim 1 , wherein the dis- 
play means displays the radar image in a manner 
superimposed on the play image. 

11. The system according to claim 10, wherein the 
game playing situation comprises the position of the 
ball, and the display control means controls the dis- 
play means to display a first type radar image 
(1 1 0A) when the position of the ball is in a near goal 
area, defined from a goal line, in the rival-team field 



and displays a second type radar image (11 0B) 
when the position of the ball is out of the near-goal 
areas of the rival-team field and the operator's team 
field, the first type radar image representing the po- 
5 sitions of the player characters within a partial area 
on the field including the rival-team goal, the second 
type radar image representing the positions of the 
all player characters within the entire field. 

10 12. The system according to claim 11, wherein the first 
type radar jmage is represented at a position on the 
play image on an opposite side of a position where 
the rival-team goal is represented in the play image. 

75 13. The system according to claim 11, wherein the size 
of the first type radar image on the play image is 
larger than the size of the second type radar image. 

14. The system according to claim 1 1 , wherein the near- 
20 goal area comprises a rectangular area having a 

longer side which is the goal line (GL) of the field 
and a shorter side of variable length. 

15. The system according to claim 1 4, wherein the dis- 
2S play control means extends the length of the shorter 

side when the team in offense carries the ball into 
the near-goal area in the rival-team field. 

16. A storage medium (41 ) readable by a computer and 
into which a program of a video game is recorded, 
the video game is used by an operator to perform a 
virtual play in which player characters (?) on a vir- 
tual field are divided into two teams that compete to 
handle a ball and to carry the ball into a rival-team 
goal, the program executing the steps of: 

sequentially changing a game playing situation 
by repeating calculation necessary for specify- 
ing the situation with reference to instructions 
given from the operator; 
displaying, based on a calculation result by 
changing step, a play image representing the 
game playing situation within a restricted area 
centered on a position of the ball on the field 
and a radar image representing positions of the 
player characters in a range wider than a range 
represented by the play image; and 
switching the range represented by the radar 
image and a scale-down rate of the radar image 
on the basis of the game playing situation. 
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